Vasopressin-induced increases in cellular free calcium concentration measured in single cells of rat renal papillary collecting tubule.
We determined the cellular free calcium concentration [Ca2+]i in response to arginine vasopressin (AVP) using single cells of cultured rat renal papillary collecting tubule cells. AVP at a concentration of 1 x 10(-10) M or higher significantly increased [Ca2+]i in a dose-dependent manner. The prompt increase in [Ca2+]i induced by AVP was completely blocked by the V1V2 antagonist, but not by the V1 antagonist. Also, an antidiuretic agonist of 1-deamino-8-D-arginine vasopressin (dDAVP) increased [Ca2+]i, which was blocked by the pretreatment with the V1 V2 antagonist. An AVP-induced increase in [Ca2+]i was still demonstrable in cells pretreated with Ca2(+)-free medium containing 1 x 10(-3) M EGTA, or a blocker of cellular Ca2+ uptake, 5 x 10(-5) M verapamil. These results indicate that AVP increases [Ca2+]i through the V2 receptor in renal papillary collecting tubule cells where cAMP is a well-known second messenger for AVP, and that cellular free Ca2+ mobilization depends on both the intracellular and extracellular Ca2+.